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(54) PRODUCTION OF POROUS FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a porous film which is high in strength and low in 
heat shrinkage and is applicable to a separator for a secondary 
cell. 

SOLUTION: In a method for producing a porous film in which a 
polyolefin resin containing an ultra-high molecular weight 
polyolefin resin is heated in a solvent, dissolved, kneaded, 
molded into gelatinous sheet 0.5-20 mm in thickness, rolled, 
stretched biaxially, and desolvated, a total draw ratio defined 
by the product of a roll ratio and a draw ratio is adjusted at 
50-400 in terms of an area ratio, and the ratio of roll 
ratio/draw ratio is adjusted at 1-15. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS _ _ _ _ , . - 

[Claim(s)] 

[Claim 1] The polyolefin resin containing the amount polyolefin resin of super-macromolecules 
is heated in a solvent. In the manufacture method of the fine porous membrane which rolls out 
and carries out biaxial stretching and carries out deliquoring processing after making it 
dissolve, considering as a kneading object and fabricating this on a gel sheet with a thickness 
of 0.5-20mm The method characterized by making a rolling scale factor / draw magnification 
ratio into the range of 1-15 while making into the 50 to 400 times as many range as this the 
total draw magnification defined by the product of the above-mentioned rolling scale factor 
and draw magnification for an area scale factor. 

[Claim 2] A gel sheet is rolled out in thickness of 0.1 -3mm at the temperature of the range of 
100-125 degrees C. Consider as a rolling film and biaxial stretching of this is carried out at 
the temperature of the same range as the above. After considering as an oriented film and 
deliquoring this, the heat setting of the obtained film is carried out at the temperature of the 
range of 80-140 degrees C. The way according to claim 1 the rate of a thermal contraction 
when per the thickness of 10-60 micrometers and 25 micrometers of thickness thrusting, and 
heating for 1 hour at 700 or more gves of intensity, 30 - 60% of void contents, and 105 
degrees C obtains the fine porous membrane which is 10% or less in area rate of change. 
[Claim 3] Weight average molecular weight 1x106 10 - 30 % of the weight of polyolefin resin 
and 70 - 90 % of the weight of solvents containing the 1 % of the weight or more of the above 
amount polyolefin resin of super-macromolecules are heated. The above-mentioned polyolefin 
resin is dissolved into the above-mentioned solvent, and the obtained solution is kneaded at 
the temperature of the range of 1 15-185 degrees C. subsequently The method according to 
claim 1 or 2 of fabricating on a sheet and obtaining a gel sheet, while cooling to the 
temperature below the congealing point of the solvent using the kneading object which cooled 
to the temperature below the congealing point of the used solvent, or was obtained, after 
fabricating the obtained kneading object on a sheet. 



[Translation done.] 



../tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jpo.go.jp%2FTokujitu%2Ftjitemcnt.ipdl%3l=03/06/26 



(i9)0#H#fW (JP) 



(12) 



ft H= & Wi (A) 



#112000-272019 
(P2000 -272019A) 
(43)&SI B W2¥10M 3 B (2000. 10. 3) 



(51)IntCl.' 
B29C 
CO 8 J 

CO 8L 
HO 1M 



67/20 
9/00 
9/28 

23/02 
2/16 



CES 
CES 



F I 

B 2 9 C 67/20 
C 0 8 J 9/00 
9/28 

C08L 23/02 
H0 1M 2/16 



B 

CESA 
CES 



4F 0 7 4 
4 J 0 0 2 
5H0 2 1 



(21) im&n 1 "85586 

(22) fflKB ¥/£H*P 3)3290 (1999. 3. 29) 



(71) fflB*A 000003964 

B*«X«5££8: 

(72) S£W# flfill SUB 

(72)58W* AS St— 

AE)»2e**T«SlTai#2^ BJfc 

S:tf*5S£*bF*l 
(74)ftSA 100079120 



(54) \smv>&m mjm<D&&tf& 

(57) 

50-40 o&0>imb-t& tmz. BM®m/mtofe 



1 

dtl£JP^O. 5 — 2 OmmfflW'>- bCtfcff^ 
^**lx4)Wli<*«*&lI«fflF*Kt: 5 0-4 0 0{g© 

[if &m 2 ] 1 0 0 ~ 1 2 5 'C<D$m<DM&)£Xy ;M* 
$/-h£J?^0. l~3mm(CJEMbT^ E^-f^At 
bs cin^±f3i:iBlblBia©SJK{=t— ffi^ffbTs S 
ff?^Ai:bs ^ntffi««l/fe^ W&ftfc?-^ 
A £ 8 0 ~ 1 4 0 "C©$5ffl©®JKfcT t— h Hr s> b b 
t v ff^l 0-6 O^m, JKJP2 5jum^tz*)<Dm^m 
b^JS7 0 0gfW±, S?l^3 0~6 0%s 10 5-C 

iftmMf&^tztgnmw.ffim&mmmb&tzx 1 o 
3 ] ss¥Ki^-?a i x i o 6 nLtasm&? 

>»l&i o~3 om«%fc*«7 0-9 OfiSXtftin 
mt>tifcmi&* 115-18 5°C©^ffl©MJST*?g 

tt#f,n*:SSffi»)^*fflV%fc^©«H^T©M«* 
-e#£Pb&#?>s ^-htfiB^bTs ^MK^-hftf* 
1 Xfct 2 £f3tt©7j i*. 

[0 0 0 1] 

&«7^*-s ^atM^t:fflv>e>na«s^?uK© 

kaittct^nskfttv 3NKtt*#*S^©T?x « 
&ffl^l/-*i;bTffl^fcig£\ SYtfe©rta5MJS* s ± 

#bfc^ic%,, ^mmtifi'i^<, ^<bT, ^tt© 

So 

[0 0 0 2] 

[0 0 0 3] COidftUf^ASiifaCftliWI^ bT 
t±s ^JBUf^Afcttbtos Df ^A^r^Uf ^A^f 



2) 2 000-272019 

2 

;* > £ iRj»ttW-e S 4Jft**rt4© «t o fcJilBfti^W** 

[ 0 0 0 4 ] -fISfc:, 3©±?fcU5^AS,ft£:fcV>T 
tts ±»bfeJ:-5*IEfiltA«ifc©HK:, *ft?>SfiSB 

[0 0 0 5] gS^?LM* s w^JST*$.2)dh(^ «m©ffi 
ftflsgBtS©ia±*rtS^*&*©ffiT£»KU Sfc 
(is ^l/-*©»K{b£J;£^M©|S]±CS8A s &. SK 
^W^MfettS-^tl -tr/iV-*2;bTffl 

20 ^;t>jSj&t4&[Rj±£-a-s ?&&«hm£s f#£s isnmm 

sffi©rta5@«s^i5J5±-r2>©T% mm©gc£i4£iS5 
[0006] c©£?&^?yi©M3i#&^bT, «e 

30 3?s «3S*nTV^S. 

[0 0 0 7] *©5&*>-r% f?MXffitt©'J^V^^7LJK© 
SSjg^tbts 0!l^«> «fM¥9- 1 2 7 5 6^&*fi 

dnsrMWb^ jwsjsiEbfea, m^©?ajs-c*^ia^ (b 

-b-fe^b) TSTjS^S^^TV^So b*»U ±13 

H^*^^^Tv^5^c-rtr^ ^©.t-s^es^JLMH:, ±h3 

[0 0 0 8] 1 0-7 8 3 1 SIM^ 

fl&#5U8©»JR«gtt£'>;* < bTV>5*)©©s ^m^'J 
if u >«li (is i«?iS©?M^ >3^li:t-?.di:* s -et 
Ts «£oTs |al«ts WStttOJKWtWSdfcii 1 ^** 
V^. ^M¥6 - 2 4 0 0 4 3f&iCtt, Mff5!La** 

50 ^b<^g;V^o 



3 

[0009] c©j;?jc, jKmtt&mxmt. 

[0 0 1 0] 
[0 0 1 1 ] 

«E*T?Jn*k *»3tfT, »K!>ttfcU ^ti&ff^O. 
5~2 OmmfflWttJ'- t-«^Lm EEffiU - 

§*tBW»*CT5 0-4 0 OfgCiEHhTSi:^ 
C> ffSfg*/Mff^*J±^ 1~ 1 5©ffiHi:-rs^i: 

[0012] *»WCih«, if* b < tt, 100-1 
2 5-C©iSB©fijStCT±§S'7MKi'- h £iP<frO. 1 - 
3mm8cffi5EbT\ JEE® 7 -f £ U £ft£±fBi:|5] 

ft&BM&JfcbfcSk f?>nfe7-f;i/A48 0~14 0'C 
©tBHOfiftfcTk— h-fey h It, S^10~60w 
m, JRJP2 5//mSfc»)O^S#JbattK7 0 Osf W 
±, ^?L* 3 0-6 0%, 10 5-Cf 1 ftlHMDlR b& fc 

[0013] ±§a-y;M*S'- Hi, #$631! 
{c^ot, afi¥±9^?fi i x i o 6 &L±<Dmm&?m. 

*WV7-f >1»flg l S«%W±S*tr# Wl/70 
©111 0-3 0M%i:W7 0-9 oss%i:£*nm 

f#e>tifcs?«ife i 15-18 5'c<Dm,m<Dumx-mM*) 

fflV>fcM^©*H^W.T©iaK*T*^ai-rS* 1 x X(if# 
[0 0 14] 

y*i/7-r >«HB"e*oT, *sb<ats 
i^ixio* w±©j@i§5#?stf y * u 7 -r >«ris 1 

b<«u aas^fi7f?y*i'7-f >©flg^5«fi%w 
±* #wsi<tt, 5 o~ i o omfi%©teHT-^tr 

[0 0 15] #'J*U7-f >#J»C#tt*jBJSfl^«# 



(3) #58 2000-272019 

4 

'J 7t \s 7 -f >«J&©»&# 1 fiS% <fc S *> k g 

a. ^^u>, 7*ntrux i-7"t i > n 4-^^;u- 
l-^>^>. l — ^-fe >^©i|Mtt«-&flc, ttfi^ri* 

10 [0 0 16] #iJ*l/70HC^T, SS5#?S 

#'j*v7-< >©JiiJii^©^ y * i/ 7 4 >«tjBHu as 

¥JSfl^«#, If, 1 x 1 0 6 1 x 1 0 4 U4± 

©«©-?& !K IfJUH;, 5 x 1 0 

s — 5 x 1 0 4 ®^HT-feS*»fflT-fe-5. £©<£?&# 
'J*U7-f>«IIJ:bT^ _hMbfekl§ib<, m 
fcf, ^^lx>, 7Dtlx> x l-7^>, 4-^^;i/- 

•fe. iS^«*yni^L/> j ?>ig^S^U3i^u> > 
20 Dtl/VftflifSUV^ 

[0 0 17] #$SmiCJ;ft«* »* b<{±, ±E*U* 
1/7-f >«J|B 1 0~3 01I%J:ii7 0~9 01i% 

flt3-t*« »e>*xfc»*£ 115-18 5'C©^B©iBffi 

[ooi8]±«a«ii:im ±B#';*u7^>« 

JIB&J:<Sl!?-r5i:#fc, MH^* 5 - 1 O'CfiHTOfe© 
T*;fctU;f, PE^$ti5t)©T*{i^v>A J , * 
2BHBH:l3V"vTfct> 11^- 1 0*C*>e>-4 5°C©«H 
30 ©&©*W£ b< ffiv^ft^. -£© £-5 &«}&©# £ b 

Kmt«iillifi^W5iJ:#tS4. b*»U & 

<, II^ S -1 4 0*Cfc43W- 

Sl&ffijg^ 6 5 c s t UT®7JF#H£8IIE*#* b < ft 

[0 0 19] ±l2ig^!3^^li^-rS{C^bT, 

i/ 7 -r >©flg©io^A s i o aa% «t * t § a, 

[0 0 2 0] *»WC*5l^Ttt, ±B#y*l/7-f >© 
1 8 5"C*M*S«flEt?W»!> SM©*!ijK 
k* J T*^-r. flfcff, MMMSA J 1 1 5°C«fc»3t)fg^ht 

so t- *> < bTs ±te^ y 7 4 >©flg©s«R s tc 



(4) 

5 

*>^T, XV-*i<y<< >m<D&fr-&\,\ Eft, iBJS^? 

[0 0 2 1 ] ##8i8fc:;j3^Tfciu ccD.fcd&jffllW^P* 
Jj« U * U 7 -r >WJSi©# U *©+#&|&#^;fcf» 
Sfctofc, Hut3^'J*l/7^ >WI!§i:)g8S£:©»t£rM 

1»J3§©# U v-«o+^^^-&v%Sf#-5 £ t^T - ?^ 10 

#*K9Sv>^Bf 3 ;r h #T- § 

[0 0 2 2] &^T\ lOi^Cbt 

Jg, $?£b<fci:, - 1 0*CA»e>-4 5 *C©$6ffl©i&K, 
$?iib<fciu -15°C 4 0°C©^H©fia{3^Sl 

u ymm*m§kit>zi£x, it, o. 5~ 20 

2 0mm, jfjb<lt 1 ~ 1 5 mm©3Sffl©Jp<fr©<7* 

;N*s—b5f#3o cerate, mm*)m*'>—hizm 

[0 0 2 3] J;ixtt, liibfei^^ @Mt) 

y;^tt^-^^cJ5)c^b'r■feJ;v^ <) '&%(D*miz&2,m 

&<fcV^ 30 

[0024] *^B^{ij;ti«, ->-b*^ai-r«iw % m 
t, «i§* s a*ffl{c:^ffiftbT, mmmzm&m, 

*T\ ««f«:?L«IJtft*-r*«*?L«t*»SCi: 

[0 0 2 5] &<^T, #$8Wfc<fcilBU £©«fc-5£bT 
«HU «i»«lbfca, fc— Hsvh bT, 40 

[0 0 2 6] #3gBJ3&c J;ftfcf, 4T;HKS/- Mi, l 0 0 
~1 2 S'C, *?*b<{±, 1 1 5~ 1 2 0°C©$6B©M 

get, m%-tz.s yvx-^u—)v&m^, m&o. i~3 

mm, $?£b<te, 0. 2~0. 5mmCBEMb, ftV^T*, 
c© <t -5 £ btf#e>tifcff® 7 )iAZ±mtm bSSIffi 

fflissctv -ijMff-rso ^©-ia®ff{i, m&x& 



1f H 2000-272019 
6 

[0 0 2 7] ##gB££;fc^T, flEffiflSpapaVffiffffif* 
BEMfg*i:MWS*©«tT^f*fg*A^^^^ So 

[0028] %tmm3m& 5 0 ~ 4 0 

org, jf$i<it 1 0 o~3 0 omcDmmt? ztx 

£Effifi*/ffiffflS*Jt* 1 ~ 1 5©«5Hi:-r5. IS 

mm*^s.(D 5 ^ d 7 -f 7 u ;i/«jes t set ast- § 

4 0 OAS* <-rsc:i;B\ $E 

B±, SliT-feSo 

[0 0 2 9] J3EffiflMs/ai«if34sifcj&s UH'J* 

S^fcfctt, iiff t J: « fir x m&^frb 

M£f#3c:i:AST§£v>. 
[0 0 3 0] -r'T-, ##80§fc:l3W-3 ^ 

T^*$ij«-rs©{c*fbT, ng^j a, i^iao 

T^ff$5:SiJffllt-S*)©T-fe?.©T-, HEffij i; 

h©^Htct&^««©EPS:AnT HEMj r ®^J * 

JEMfg*i:MWg*h©*, IP*>, «g^f*fg*© 
[0 0 3 1] bA> b, rjESj t r®^j 

g, in*., aKmBShs@s^©iSw^FMAsffl3i-r5. 

mj t rmtoj turn**), mmm*/mtommit*& 
^■r 5 c: t iz x ixm'gm.frSLZMm-rz z. t v^mx- 
tbZo fip*>, rjE^j tammm&ifim<, m&&mms 

tt&t>£M (fEffi) ASjtfrbTV>S©^bT, 

ffj tt, fjE^j {cit^.T, ^asAs®<, 
^£^ASiiv^•fe©^ii^, iMUi^^/h$ <&?>zttmffi. 

m^SiSW^-y-^As&^^-frSClhAST-t, fS&JR 

*S:l«<bT, ltltti¥$*» < tSC k t iot, 
K^Sft i: tel^JRIStt h^(S]B${c||^^-5ei:A5T-# 

o 



7 

i&;£lt, Mi7^;bAJ:ts„ z.<ommsmizm 
^%>mmhi,x\z, mm* ^>*>, ^*v>, 

[0033] st N **nat «tn«^ «*igi: lt, 

MLT, fc— h-fevb (JKkB«) c©h-Hr 
vhfct »», «M*?lJI©«UI&ftl»±-r*&M>l^ 
?LJSt©£JiS|ffl£g!«bT, ft«fcD-/HcaBlfc**fcD, 

<±, iim, 8 0~1 4 0°C©^HT-afef3, *f?£b<«±, 
8 5-1 3 5'C<D$&mx& *), *©B3HHU jiHT, 1 0 
»75JE1 0#|ffl©«HTfcS. #3BW!fcJ:fttt* jfcSfc 

[0 0 3 4] uOioCUt, *»9ifcJ;n«, 1 
0~6 0^m, KfJLOt 1 5~5 0/zm, 3?t$ijb 
Wif2 5^mi!) > 7 0 0gffiLh, 331*76*3 

o~6o%T-a&t), i o 5°cx- imffltomtistztg&m, 
smmifimmmtmx 1 o%wtt?* 

[0 0 3 5] 

[ hkm ] w t c hjk« * * *» flu * » « * x 

*0±5CbTffffib&. 

[0 0 3 6] 

(*) -b-f n-s^x^s^n^ft^aai^g (ds 
c-2 0 0) zm^x, pm^jki o-c/^icTifflsg 

y;i/«jg^nv h^77 (•>*-—*— X|t*U GPC- 

15 0O tfflv\ »*co-yfnD/<>Hf>i, * 

fc, A^AtLTShodex-SOM (BSftlSx 
(«0 9H) fcffl^TMJKl 3 5*CT-«£Lfco :r-*«L 

&. &mmt\sxn.tuhtco 

1/1 0 0 0 0mmi/'^^xy-^M{8MI©H 

a© i ^te?£**?««ra5Kj&»6«iJSbfe. 

[0 0 3 7] gg#j|?ijb&jg 

Ah-T 1 ** (ft) SjBE«lttimKES-05«ffi^ 
SO. 7 5mm, $feJS©ffl**gO. 5 mmfflti©*ffll,\ 



(5) 1#BB2 0 00-272019 

8 

2 c m/#® jUE-efr * ^ 

7^;L-A©#{5®«S^fef3©MSW, ^ff^tS^ 
®JK d A>£> T 55 C T * ffi b fe o 

(%) = (1- (1 0 4 xw/s/t/d) ) x 

1 0 0 

[0038] mmm 

tt^JUtSiSge cm©PJ«ttCtTtfe*x M8L*7©ttJB 
T- 1 0 5-Cffl^- rxfiC lB#P^Bbfc^, 3>Ka 

*uk»* (%) = ( i - mmm<Dmmm./tamm<Dm 
mm) ) x i o o 

[0 0 3 9] WTfcfcV^T, jBfiS«^«*U^l^>« 
Ji|{±, !ITO*fl2 0 075, WuHl 3 4'C©&©£ 

0*Cfc*{t«»ttK5 9 c s t) *fljv<fc. 

[0040] mmm 1 

u i/ >mm i 5 msb & mm 

20 >8 5fi»gi5lCiDX., X^U— fcU -n&XfjfftBM 
(<>U>^-14 0mm, L/D = 42) C20kg/ 
B#fflS!|^T*tt«&b, 1 6 0°C©MJST-iPl^b, JSIBS-B- 

10 0 mm, U v 7W-fo 2 0 mm) A»6 160 °Ct*JP^ 
1 0mm©->— hfcff btfcib, 1 5°Ct^ 

[0 0 4 1] iffly;*>-h*12 0'CCDl 

Stf^tfO. 3mmK&-5*T-fc.— h^UXtTBEM 
30 (£EIBfl£*2 6. 6fgf) b, 1 2 0 °C©MJKT-$£ 

«2. 3 x2. 3{g£|5]l$x||iiM<* (JEffl»fg*4. 2 1«) b 

feK13 4tf2 0m t-h-b^hbT, frftBM 
fc«fc*«£?Utfc»&. £©$t#?UB|{c43^T, 8t!Mff 
fg*ttl 1 2{g, JEffifg*/JE{*fg*Jfctt6.3 2Tffc 

s. i©^?ui©^?L*, ^miy^mRxmsmm 

i t^-r. 
[0042] mmm 2 

40 m (&m%m 12. 4«) bt«, wns. 4 x3. 4fg{c|g] 

?Utt*V^T, «Hiffli»*tt 1 1 U3, JESfg^/Mff 
ffif*Jtttl.3 9TJ*«. C©SS^?LM©^?L*, gggjffl 
b^SStFI^JRili*^* 1 t^-To 
[0 0 4 3] MURM 1 
^JS^J 1 t43VAT, y;i/tt^>- h SrJP^l. 3 mm*T-E 
il (iE®fg*6. 2^f) bfe«, «J«I4. 8x4. 8^{C|fll«p 

=.mm<¥ mwm* 1 6. 8fg) b&ww4, use^a 1 1 

50 RWCIT, Jttt«CJ:*«*?Ut*»fc. d©«S^?L 



(6) 



[0 0 4 4] ItKM 2 
SIJ60<J 1 fciiwr, ^M^v— h £JP*2. 5 mm£T-JE 



2000-272019 
10 

*V^T» «ttffl»«#tt99.8«, JEM»*/3Effl»«*Jt 
{±0. 1 

StmiR*S^S* 1 fc^-r 
[0 0 4 5] 
[«1] 





* 54 W 


tt 8 W 




1 


2 


1 


2 




26.6 


12.4 


6.2 


3.9 




4.21 


8.95 


16.8 


25.6 




6.32 


1.39 


0.37 


0.15 


(%) 


40.1 


45.2 


46.7 


42.9 


SS^flL&ffi (g f ) 


1029 


1033 


1047 


1155 


(J8JP2 5 *m^»>) 










(%) 


7.41 


9.98 


j 11.36 


11.58 



[0 0 4 6] 

m^^5iS«*f:T 5 0 ~ 4 0 0{g©fSH 



[0 0 4 7] £ffl«fc-5^ #»lBfc«k3*£?LJRBu 31 



t*©3f£ 



(51)Int.Cl. 7 
// B 2 9K 23:00 
105:04 



F I 



f-73-K(##) 



(72)^6B^# UJ* -J5E 

^Rg^*rUT«8^1Ti 1#2^ BSC 

wmwm tin 

*^&*frFa«iTB is2t em 



F#— A(#*) 4F074 AA15 AA17 CB31 CB43 CC02X 
CC03X CC07X CC29Y CC32Z 
DA08 DA49 

4J002 8B031 BB032 BB051 BB052 
BB121 BB122 BB141 BB142 
BB171 BB172 GD00 

5H021 BB01 BB04 BB05 BB13 CC00 
EE04 HH00 HH01 HH02 HH03 
HH06 HH07 



